Myelodysplastic syndrome (MDS) was diagnosed in a 64-year-old man. Three months later, he presented with right-sided visual loss. A diagnosis of optic neuritis caused by both ischemic and non-ischemic changes was established. Concurrently, prominent eosinophilia was seen in both the peripheral blood and bone marrow. A partial improvement of visual loss was obtained concomitant with a rapid decrease of the eosinophils after treatment with corticosteroids. Optic neuritis related to MDS is a rare condition and its etiology has not yet been identified. We herein report a case of optic neuritis associated with MDS and accompanied by an eosinophilic crisis.
Introduction
Myelodysplastic syndrome (MDS) is a clonal hematologic disorder characterized by various forms of cytopenia with dysmorphic and ineffective hematopoiesis. Some MDS patients, particularly those accompanied by the cytogenetic abnormality of trisomy 8, have autoimmune inflammatory manifestations (AIMs) such as a systemic vasculitis, skin vasculitis, arthritis, neurological complications, inflammatory bowel disease and connective tissue disorders (1) (2) (3) . These clinical manifestations may include peripheral polyneuropathy or mononeuritis multiplex (4) . However, little is known regarding optic neuritis associated with MDS. To the best of our knowledge, only a few reports have so far described optic neuritis in MDS (5, 6) . We herein report a rare case of optic neuritis which developed during the course of trisomy 8 MDS, with elevated eosinophils.
Case Report
A 64-year-old man presented with fever and fatigue in April 2013. His complete peripheral blood count showed pancytopenia without evidence of eosinophilia. A bone marrow examination revealed hypocellular marrow with increased eosinophils, basophils and blastoid cells (Table) . A morphologic examination indicated dysplastic changes in the granulocytes, megakaryocytes, and the erythroid series. The cytogenetic analysis showed -Y, +1, der (1;15)(q10;q10), and +8. MDS was diagnosed, subclassified as refractory cytopenia with multilineage dysplasia. Although treatment for MDS was planned, the patient stopped attending the hospital.
Three months after his diagnosis of MDS, he was admitted to our hospital with right-sided visual loss. His bestcorrected visual acuity was 20/33 OD and 20/13 OS. Mild nuclear cataracts were observed in both eyes and a relative afferent pupillary defect was present in the right eye. The Goldmann visual field testing revealed an arcuate scotoma in his right eye, which changed to concentric constriction within two weeks (Fig. 1) . Optic disc edema was seen on fundus photography ( Fig. 2A) . Fluorescein angiography showed delayed filling in the lower part of the right optic disc and late leakage involving both optic discs (Fig. 2B) . Moreover, inflammatory cells were found in the right anterior chamber on slit-lamp microscopy. A diagnosis of optic Hematology, Graduate School of Medicine, Osaka City University, Japan and Department of Ophthalmology and Visual Science, Graduate School of Medicine, Osaka City University, Japan neuritis caused by both ischemic and non-ischemic changes was established.
As the visual defect was being investigated, the peripheral blood and bone marrow were concurrently being reevaluated. The laboratory findings revealed an improvement in the pancytopenia and a prominent increase in the eosinophil counts in both the peripheral blood and bone marrow (Table) . Furthermore, the number of blastoid cells had not increased. The cytogenetic analysis did not change and clonal evolution was not detected. The analyses for fibroblast growth factor receptor 1 (FGFR1), platelet-derived growth factor receptor beta (PDGFRβ), and Fip1-like-1 fused with platelet derived growth factor receptor alpha (FIP1L1-PDGFRA) were all negative. He had no travel history to locations that could have potentially exposed him to parasitic infections, and he did not have a medical history of asthma, atopic dermatitis or allergic rhinitis. There were no observations of vasculitis symptoms, cutaneous symptoms, or arthritis in his physical examinations. Several tests, including ovaparasite examination, anti-nucleotide antibody, antiphospholipid antibody, rheumatoid factor, proteinase 3 (PR3)-, myeloperoxidase anti-neutrophil cytoplasmic antibody (MPO-ANCA), and angiotensin-converting enzyme, were also all negative. Therefore, a diagnosis of Churg-Strauss syndrome did not seem logical due to the absence of asthma, pulmonary infiltrates or paranasal sinus abnormality.
Methylprednisolone pulse therapy (1,000 mg/day for three consecutive days) was started for optic neuritis. Within two weeks of starting corticosteroid therapy, the patient's optic disc edema disappeared concomitant with a rapid decrease in the number of eosinophils in his peripheral blood. His visual field also partially improved (Fig. 3) . The patient has remained well for 11 months on maintenance therapy consisting of low-dose prednisolone without any worsening of his visual defect.
Discussion
We encountered a case of optic neuritis during the course of MDS, which was accompanied by an elevation of eosinophils. To the best of our knowledge, only a few reports have described optic neuritis in MDS patients (5, 6). Kezuka et al. examined the occurrence of optic complications in MDS patients and described optic neuritis in two of 41 patients with MDS (5). In addition, Brouzas et al. reported a case series of three patients with MDS who had episodes of visual loss and in whom the diagnosis of optic neuropathy was established (6) . They believed that chronic anemia due to MDS caused ischemic optic neuropathy. In the present case, the visual defects were accompanied by both ischemic and non-ischemic optic neuritis, following the eosinophilic crisis and without anemia at the onset of the visual disorder.
Approximately 10% of MDS patients have AIMs, and cytogenetic abnormalities frequently include trisomy 8 (1, 2) . AIMs are thought to be caused by a T-cell response to abnormal antigen presentation or abnormal B-and T-cell interactions (7) (8) (9) . In these patients, increased levels of inflammatory cytokines or chemokines, such as interleukin (IL)-2, IL-17, interferon (IFN)-γ and regulated on activation, normal T cell expressed and secreted (RANTES), have been described (10) . In the present case, late leakage and vasodilatation of both optic discs were observed on fluorescein angiography, and inflammatory cells in the anterior chamber were seen on slit-lamp microscopy. We speculate that these manifestations were caused by optic disc vasculitis. Delayed filling on fluorescein angiography indicated circulatory disturbances on the right optic disc, which may be partially attributed to inflammation of the short posterior ciliary artery. Furthermore, ischemic optic neuritis may have been caused by vasculitis related to trisomy 8 MDS.
This condition may also have been influenced by the eosinophilic crisis. In hypereosinophilic syndrome (HES) patients, it has been reported that an eosinophilic cationic protein, which enhances factor XII-dependent reactions, causes an elevation of thrombocytic activity (11) . It has also been speculated that Charcot-Leyden crystals, which are seen in HES patients, injure the endothelium, resulting in thrombosis (12) . In the present case, similar to the pathophysiology of HES, local thrombosis may also have caused ischemic optic neuritis. Conversely, an eosinophil-derived neurotoxin, established in a rabbit model and reported as the "Gordon phenomenon," can cause neurologic damage (13) . In addition, axonal damage may be induced by increased endoneurial pressure, as similarly occurs in HES patients (14) . It is possible that the eosinophils were abnormally activated via the high levels of RANTES, which recruited T-cells, macrophages and eosinophils to the inflamed sites (15) . Although we could not definitively determine that the eosinophils were derived from the MDS cells, the coexistence of MDS and increased number of eosinophils may be related to the occurrence of optic neuritis in the present case.
In conclusion, we encountered optic neuritis with trisomy 8 MDS accompanied by increased eosinophils. Further investigation of similar cases is warranted to elucidate the mechanism of optic neuritis associated with MDS.
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